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The reactions of 4-amino-5-mercapto- 3(4' -methylquinolinyl-2' -oxymethyl)/(tetrazolyl-l' -rnethylj-I, 2,4-s-tria-
zoles 2a-b with benzoyl chloride benzaldehyde, phenyl isothiocyanate, formic acid, benzoin, phenacyl bromide,
chloroacetic acid and dimedone to give the products 3-10 respectively under microwave irradiation and by conventional
method are described. The reaction rate is enhanced tremendously under microwave irradiation as compared to classical
method with improved yield. All the newly synthesised compounds have been screened for their antimicrobial activity
against bacteria E coli and fungus A. niger. Results of antimicrobial screening show that compounds 3a and4b exhibit
significant antibacterial and antifungal activities.
Substituted 1,2,4-s-triazoles and N-bridged het-
erocycles derived from them are amongst the various
heterocycles that have received considerable atten-
tion during the last two decades as potential biologi-
cally active agents'<'. A literature survey indicated
that quinoline and tetrazole containing heterocycles
displayed wide spectrum of biological properties'v.
Recently there has been much interest in the use
of microwave irradiation (MWI) in synthesis? due to
substantial reduction in reaction period.
In view of the potential biological activity of the
bridgehead nitrogen heterocycles and substantial re-
duction in reaction period under MWI, it was of
interest to us to prepare the title compounds as pos-
sible drugs effective against tropical diseases 7.
The synthetic route to the bridgehead nitrogen
heterocycles is shown in Scheme I.
Substituted hydrazides la-b were prepared ac-
cording to the reported method+". The starting com-
pounds 4-am ino- 5 -mercapto-3 -( 4' -rnethyl-
quinolinyl-Zi-oxymethyl) / (tetrazolyl-l '-methyl)-I,
2, 4-s-triazoles 2a-b were synthesised following the
method of Reid and Heindel'".
The cyclocondensation oftriazoles 2a-b with ben-
zoyl chloride under MWI afforded 3-substituted-6-
phenyl-I ,2,4-s-triazolo[3,4-b] [1,3,4 ]th iadiazoles
3a-b. The IR spectra of this class of compounds
showed the absence of bands due to -NH2 and SH
stretching vibrations. The appearance of a multiplet
at 86.5-7.0 due to aromatic protons of phenyl ring in
IH NMR of 3b supported the structure.
The reaction of triazoles 2a-b with benzaldehyde
in DMF under MWI furnished 3-substituted-6-
phenyl-5, 6-dihydro-l, 2,4-s-triazolo [3,4-
b][ I ,3,4]thioadiazoles 4a-b. The IR spectra of this
class of compounds showed bands in the region
3200-3300 ern! due to -NH- stretching vibrations.
The IH NMR spectrum of 4a exhibited singlets at
82.90 (due to -CH-group) and 6.4 (due to -NH-
group).
Treatment of triazoles 2a-b with phenyl isothio-
cyanate in DMF under MWI gave 3-substituted-6-
phenylamino-I,2,4-s-triazolo[3,4-b] [1,3,4] th ia-
diazoles Sa-b. The IR spectra of this class of com-
pounds displayed bands in the region 3200-3300 cm'
due to -NH- stretching vibrations. The IH NMR
spectrum of 5b showed a multiplet at 86.6-7.1 due
to aromatic protons.
Cyclocondensation of triazoles 2a-b with form ic
acid in dichlorobenzene under MWI followed by
treatment with fbS04 in cold gave 3- substituted-
1,2,4-s-triazoles [3,4-b][I,3,4] thiadiazoles 6a-b.
The IR spectra of this class of compounds was devoid
of characteristic stretching frequencies of -NH2 and
-SH groups. The IH NMR spectra also showed the
absence of signals due to these groups.
6,7-diphenyl -5H-3-substituted-l, 2,4-s-tria-
zoI0[3,4-b][ 1,3,4]thiadiazines 7a-b were obtained b~














treating triazoles 2a-b with benzoin in the presence
of ethanolic KOH under MWI. The formation of7a-b
was evident from the complete disappearance of ab-
sorption bands in the region 3100-3250cm-1 due to
-NHz stretching vibrations. Further, a broad band at
3290-3350cm-1 due to vNl-l-stretching vibrations
confirmed the structures assigned to 7a-b IH NMR
spectrum of 7b indicated the presence of aromatic
protons at 06.5-7.2
Synthesis of 6-phenyl-3-substituted-!, 2,4-s-tria-
zoI0[3,4- b][ I ,3,4]thiadiazines 8a-b was achieved by
treating triazoles 2a- b with phenacyl bromide and
KZC03 in DMF under MWl. The IR spectra of this
class of compounds showed the absence of charac-
teristic stretching frequencies of -NHz and -SH
groups. The IH NMR spectra of8a and 8b exhibited
a singlet at 84.30 and 4.50 respectively due to -SCHz-
group.
Cyclization of triazoles 2a-b with chloroacetic
acid and fused sodium acetate in ethylene glycol
under MWI afforded (7H)-3- substituted-I ,2,4-s-














The IR spectra of this class of compounds displayed
bands in the region 1735-1750 (>C=O) and 3250
cm-I(-NH-). The IH NMR spectrum of9a exhibited
two singlets at 84.30 and 7.80 due to -SCH2- and
-NHCO- groups, respectively.
I
Triazoles 2a-b on treatment with dimedone in
DMF under MWl gave 6,7,8,9-tetrahydro-3-substi-
tuted-I ,2,4-s-triazolo[ 4,3- b] [4, I ,2]benzothiadiazin-
9-ones lOa-b. The formation of this class of
compounds was clear from the absence of bands in
the region 3100-3200 crn' due to -NH2 stretching
vibrations and the appearance of bands in the region
3250-3400 em" due to -Nl-l-stretching vibrations.
The IH NMR spectrum of lOa displayed a singlet at
01.3 due to six protons of two methyl groups attached
to C-7 of the s-triazolothiadiazinone ring.
The comparison of reaction period and yield under
MWl with the classical method is given in Table I
The results shown in Table 1 demonstrate the versa-
tility of the process as considerable reaction rate
enhancement has been observed by bringing down
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Table I - Physical data of compounds 3a,b-IOa,b
% Yield/Reaction period
Compd Mol. formula •m.p. MWI Classical
°C (Time in min.) (Time in hr)
3a 175-178 C2oHISNsOS 70/4.0 40/6.0
3b 150-152 CIIHgNgS 78/5.0 50/8.0
4a 189-192 C2oHI7NsOS 9013.0 70/9.0
4b 130-132 CIIHIONgS 92/3.5 76110.0
Sa 210-213 C2oHI6N60S 83110.0 60/18.0
5b 176-178 CIIH9N9S 90/12.0 65/20
6a 157-160 CI4HIlj'JSOS 85/2.0 70/2.0
6b 112-115 CSH4NgS 87/2.5 72/2.5
7a 135-137 C27H21NsOS 85/1.0 60/2.0
7b 102-04 ClgH14NgS 89/1.05 7/2.0
8a 185-187 C21H17NsOS 70/1.5 50/8.0
8b 161-163 C12HIONgS 68/2.0 55/9.0
9a 165-168 ClsH13Ns02S 80/3.0 60110.0
9b 123-125 C6H6NgOS 77/4.0 65111.0
lOa 195-198 C21H21Ns02S 5012.0 30/3.0
lOb 167-170 C12H14NgOS 70/2.5 32/4.0
'Satisfactory elemental analyes (C,H & N) were obtained for all the compounds
the reaction period from hours to minutes with im-
proved yields.
Antimicrobial Activity
All the compounds were screened for their antimi-
crobial activity against the bacteria E. coli and the
fungus A.niger by paper disc diffusion method II.
The concentration of the test compound in each disc
was 25 umg. The zone of inhibition was measured in
millimeters. The antibacterial and antifungal activi-
ties of the test compounds were compared with those
of standards sulphanil amide (15-20 mm, zone of
inhibition) and salicyclic acidl2 (13-18 mm) respec-
tively. DMF was used as solvent.
Results of the antimicrobial screening showed that
compounds 3a, 4b, 7a and 8b displayed significant
antibacterial activity (20-25 mm) against E.coli. All
the compounds showed better antifungal activity (20-
22 mm) against A. niger. However, compounds 3a,
4b and lOa showed enhanced antifungal activity
(22-25 mm) as compared to other compounds.
Experimental Section
General. Melting points were taken on a Thomas
Hoover apparatus and are uncorrected. IR spectra
(vmax in ern") were recorded on a 1710 Perkin-Elmer-
FT IR spectrophotometer and 1H NMR spectra in
DMSO-d6 on F T NMR HitachiR-600 using TMS as
internal standard (chemical shifts in 8, ppm).
3-(4'-Methylq uinolinyl- 2' -oxymethyl)/(tetra-
zolyl-1' -methyl- 6-phenyl -1 ,2,4-s-triazolo [3,4-b]
[1,3,4] thiadiazoles 3a-b. A mixture of compound
2a or 2b (0.01 mole) and benzoyl chloride (0.01
mole) in DMF (15 mL) was subjected to MWl for 4-5
min. The reaction mixture was cooled, poured over
crushed ice and neutralised with NaHC03 solution.
The soild thus separated was filtered, washed with
cold water, dried and recrystallised from chloroform
methanol (5:1) to give 3a or 3b. 3a: IR: 1670 em:'
(C=N); lH NMR : 2.40(s,3H,4'-CH3), 5.40 (s,2H,
OCH2), 6.7-7.7(m, 10H, Ar-H).
3-( 4' -Methyl q uinolinyl- 2' -oxy methyl)/( tetra-
zolyl-1' -methyl)-6- phenyl-5,6-dihydro-1,2,4-s-
triazolo [3,4-b][l,3,4] thiadiazoles 4a-b. A mixture
of compound 2a or 2b (0.01 mole), benzaldehyde
(0.01 mole) and z-toluenesulphonic acid (30 mg) in
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DMF (15 mL) taken in a 100 mL borosil beaker was
zapped':' inside a microwave oven for a period 00-4
min. The reaction mixture was cooled and poured
over ice-cold water. The product was filtered,
washed with water, dried and recrystallised from
chloroform: methanol (5: I) to give.4a or 4b.4a: IR:
3250 ern" (-NH-); IH NMR: 2.40 (s, 3H, 4'-CH3),
2.90 (s, IH, CH), 5.40 (s, 2H, OCH2), 6.40 (bs, IH,
NH), 6.7-7.7 (m, 1OH,Ar-H).
3 - (4'-Methylquinolinyl-2'-oxymethyl) / (tetra-
zolyl-1'-methyl)-6-phenylamino-1, 2, 4-s-tria-
zolo - [3,4-h) [1,3,4) thiadiazoles Sa-b. A solution of
compound 2a or 2b (0.01 mole) and phenyl isothio-
cyanate (0.0 I mole) in DMF (15 mL) taken in a 100
mL beaker was zapped inside a microwave oven for
a period of 10-12 min. The reaction mixture was
cooled and poured into ice-cold water. The solid thus
separated was filtered, dried and recrystallised from
chloroform: methanol (5: I) to get Sa or Sb. Sa;ffi:
3280 (-NH-), 1650 em" (C=N); lH NMR : 2.40 (s,
3H, 4'- CH3), 5.40(s, 2H, OCH2), 6.80-7.90(m, 10H,
Ar-H), 9.50(bs, 1H, NH).
3-( 4'-Methylquinolinyl-2'-oxymethyl) / (tetra-
zolyl-1'-methyl)-1,2,4-s-triazolo [3,4-h) [1,3,4)
thiadia- zoles 6a-b. A mixture of compound 2a or
2b (0.01 mole) and formic acid (0.01 mole) in dichlo-
robenzene (20 mL) was irradiated under MWl for 2-3
min. Excess of solvent was evaporated under reduced
pressure. To the reaction mixutre, 10 mL of ethanol
was added. Then it was poured over crushed ice. The
solid obtained was filtered and dried. It was treated
with cone. H2S04 (1OmL) in cold whereby a pasty
mass was obtained. It was poured into water. The
solid obtained was filtered, dried and recrystallised
from chloroform - methanol (5: I) to obtain 6a or 6b.
6a: IR: 1650 em" (C=N); 'n NMR: 2.40(s,3H, 4'-




[3,4-h) [l,3,4]thiadiazines 7a-b. A solution of com-
pound 2a or 2b (0.0 lrnole), benzoin(O.O I mole) and
IN aqueous KOH (5 mL) in ethylene glycol (20 mL)
taken in a beaker was zapped inside a microwave
oven for 1 min. The reaction mixture was cooled and
poured into ice-cold water. The solid thus separated
was filtered, washed with water, dried and recrystal-
Iised from alcohol to obtain 7a or 7b. 7a : IR: 330
cm-1 (-NH-); lH NMR: 2.40 (s, 3H,4'-CH3), S.40
(s, 2H, OCH2), 6.30 (bs, IH, NH), 6.6-8.0 (m, 15H,
Ar-H).
3-4' -Methylq uinolinyl- 2' -oxymethyl)/( tetrazolyl-
l'-methyl)-6- phenyl-1,2,4-s-triazolo[3,4,-h] [1,3,4]
thiadiazines 8a-b. A solution of compound 2a or 2b
(0.0 I mole), phenacyl bromide (0.0 I mole) and fused
K2C03 (Sg) in DMF (15 mL) taken in a 100 mL
beaker was zapped inside a microwave oven for
1.5-2.0 min. The reaction mixture was cooled and
poured into ice-cold water. The solid thus separated
was filtered, washed with water, dried and recrystal-
lised from alcohol to obtain 8a or 8b 8a: IR: 1650
(-C=N), 1460cm-1 (>C-N-); IHNMR : 2.40 (s, 3H,
4'-CH3), 4.60 (s, 2H, SCH2), 5.40(s, .2H, OCH2),
6.8-7.9(m, 10H, Ar-H).
7 (H) - 3 - (4' - Methylquinolinyl- 2 - oxymethyl)/
(tetrazolyl-t'-methyl) - 1,2,4-s-triazolo [3,4,b)
[1,3,5] thiadiazin-6(SH)-ones 9a-b. A mixture of
compound 2a or 2b (0.01 mole), chloroacetic acid
(0.0 I mole) and fused sodium acetate (8g) in ethylene
glycol (20 mL) was irradiated under MWI, for 3-4
min. Excess of solvent was evaporated under reduced
pressure. The residue was poured into ice-cold
water. The solid thus separated was filtered, washed
with water, dried and recrystallised from alcohol to
get9aor9b. 9a: IR: I740(>C=O), 3250 ern" (-NH);
I. tH NMR, 2.40(s,3H, 4 - CH3), 4.20 (s,2H, SCH2),
5.40 (s, 2H, OCH2), 6.4(bs, 1H,NH), 6.9- 7.6(m,SH,
Ar-H).
7,7-Dimethyl-6,7,8,9-tetrahydro - 3 - (4-methyl-
quinolinyl-z-oxymethyl) / (tetrazolyl-1-methyl)-
1,2,4,-s-triazolo [4,3-h][4,1,2] benzothidiazin-
9-ones lOa-b. A solution of compound 2a or 2b
(0.01 mole) and dimedone(O.OI mole) in DMF (15
mL) taken in a beaker was zapped inside a microwave
oven for 2-3 min. A small amount ofCHCb (5 mL)
was added to the cooled reaction mixture. The crude
solid product thus obtained was purified by column
chromatography over silica gel using pet. ether (40-
60°) CHCb) as eluent to get lOa or lOb 10a:IR :
3300cm-1 (-NH-), lH NMR: 2.40 (s, 3H, 4'-CH3),
1.3(s, 6H,2 x -CH3), 4.4(s, 4H,2 x CH3),
5.40(s,2H,OClh), 7.0-7.7 (m,5H, Ar-H), 8.S0(bs,
IH, NH).
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